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The allocation of a 
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bytes failed in block 2 of 
LPM. 
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The aDocation of a 
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The allocation of a 
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The allocation of a 
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The allocation of a 
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The allocation of a 
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de-allocation occurs. 



A packet identifier is 
inserted from the 
PMMU into one of the 
queues. The event data is 
the number of free 
entries in the pool of 
entries before the 
insertion. 



A packet identifier is 
inserted from the CU 
into one of the queues. 
The event data is the 
number of free entries 
in tJie pool of entries 
before the insertion. 



A packet identifier is 
inserted from tlie QS 
into one of the queues. 
The event data is the 
number of free entries 
in tiie pool of entries 
before the insertion. 



A command is inserted 
in the PMMU 
command queue. The 
event data is the number 
of free entries in this 
queue before the 
insertion. 



A command is inserted 
in the QS command 
queue. The event data is 
the number of fi^e 
entries in this queue 
before the insertion. 
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FreeRTUcomdEntties (^^^k 


A command is inserted 
in the RTU command 
queue. The event data is 
the number of free 
entries in this queue 
before the insertion. 


55 


Responselnsert 


NumOJResponses (1) 


One or two responses 
are inserted in the 
response queue. The 
event data 

NumOJResponses codes 
how many (O:one, 
l:two). 


RTU 


56 


Activate 


NumPMUonmedCtx (3) 


A context becomes SPU- 
owned. The event data is 
the current number of 
PMU-owned contexts 
before the activation. 


57 


PreloadStarts 


SRJlatency (8) 


A pre-load of a context 
starts. The event data is 
the number of cycles (up 
to 255) that the RTU 
waited for the first 
header data to preload is 
provided by the SIU. 


58 


PreloadAccepted 


NumOjPnloadsWaiting (3) 


A packet identifier is 
accepted from the QS. 
The event data is the 
number of valid entries 
in the new packet table 
before the acceptance. 


59 


CommandWaits 


Commands^ aitCjcles (8) 


A command from the 
CU is ready. The event 
data is the number of 
cycles (up to 255) that it 
waits until it is served. 


LPM 


60 


ReadSIU 


SJUwdtCycks (3) 


The SIU performs a read 
into the LPM. The event 
data is the number of 
cycles (up to 7) that it 
waits until it can be 
served. 


61 


WriteSIU 


SlUwaitCjcles (3) 


The SIU performs a 
write into the LPM. The 
event data is the number 
of cycles (up to 7) that it 
waits until it can be 
served. 



Table 1: Events probed for performance counters 



Fig. 39 



• # 



Block 


tt 




T) ^ <i c rin t i on 


IBU 


0 


HeadA IwaysValid 


The IBU always provides a valid packet. The 
packet provided is a 16-byte packet^ rrom 
devide Id 0, with the byte 0, and byte / 
(/=4..15) to value /. 


OBU 


4 


HeadAlwaysValid 


The OBU always provides a valid packet The packet 
provided is a 16-byte packet, from devide Id 0, with 
the 3'** byte 0, and byte / (^=4..15) to value /. 


5 


AlwaysToDevIdO 


The OBU hardwires the outbound device identifier 
to 0. 


6 


A IwaysToDevIdl 


The OBU hardwires the outbound device identifier 
to 1. 


PMM 


8 


SimpleAllocation 


The PMM performs the following allocation 
mechanism when receives a new packet: 

o 64K bytes (1 full block) are always 
allocated (i.e. the size of the packet is 
not taken into account), 
o One bit per block indicates whether the 
block is busy (i.e. it was selected to store a 
packet). The download of that packet resets 
the bit. 

o If more that non-busy block exists, the 
block with the smallest index is chosen. 

o If no available blocks exist, the packet will 
be dropped. 


QSY 


16 


A utomaticCompletion 


Whenever a packet is inserted into a queue (from the 
PMM or from the SPU), the Complete bit is 
automatically asserted. 


17 


QueueA IwaysO 


When a packet is inserted (from any source), the 
queue will always be queue number 0. 


CMU 


24 


DummyReplyFromQSY 


Whenever the CMU receives from the SPU a 
command to the QSY that needs a response back, 
the CMU generates a dummy response and does not 
send the command to the QSY. 

The data associated to the dummy response is 0, and 
the context number is the same as the one obtained 
from the SPU. 


25 


DummyReplyFromPMM 


Whenever the CMU receives from the SPU a 
command to the QSY that needs a response back, 
the CMU generates a dummy response and does not 
send the command to the QSY. 

The data associated to the dummy response is 0, and 
the context number is the same as the one obtained 
from the SPU. 



Fig, 40 



Architecture block name 


Hardware block name 


IB 


IBUO 


OB 


OBUO 


PMMU 


PMMO 


LPM 


LPMO 


QS 


QSYO 


RTU 


RTUO 


CU 


CUO 



U1 



Signals are registered by source block unless otherwise specified. 



Name 


Size 


SRC 
Block 


DST 
Block 


Description 


Interrupts 


overflowStarted 


1 


pmmO 


excO 


The PMM block decides to store the 
incoming packet into tlie EPM. 


iioMorePagesOfXsize 


1 


pmmO 


excO 


No more virtual pages of tlie size 
indicated in the configuration register 
IntlfNoMoreXsizePages are available. 


a utomaticPacketDrop 


1 


pniniO 


excO 


The PMM block cannot store the 
incoming packet into the LPM and the 
overflow mechanism is disabled. 


packetError 


1 


pmmO 


excO 


Asserted in two cases: 

Tlie actual packet size received from 

the external device does not match the 

value specified in the first two bytes 

of the packet data. 

Bus error detected while receiving 

packet data through tlie network 

interface or while downloading packet 

data from EPM. 


lessTlianXpacketldEntries 


1 


qsyO 


excO 


Asserted when the actual number of 
available entries in the QSY block is 
less tlian the value in the 
configuration register 
IntlfLessThanXpacketldEntries. 


packetAvailableButNoContextP 


8 

(P=0..7) 


rtuO 


excO 


Asserted when a packet identifier is 
received by the RTU from the QSY 
but tliere is no available context. The 
level of the interrupt (P) depends on 
how tlie PMU is corrfigxu-ed. 


Response Generation 


validResponse 


1 


cmuO 


coniO 


The CMU has a valid response. 


respoiiseData 


29 


cmuO 


comO 


The response data. 


responseContext 


3 


cmuO 


comO 


The context mmiber to which the 
response will go. 


Context Access 


resetContext 


1 


rtuO 


rgfO,rgfl 


All GPR registers in context number 
contextNumber are set to 0. 


enableRead0..7 


8x1 


rtiiO 


rgfO,rgfl 


Read port 0..7 of context number 
contextNumber is enabled. 


enable WriteO.. 3 


4x1 


rtuO 


rgfD^rgfl 


Write port 0..7 of context number 
contextNumber is enabled. 


contextNumber 


8 


rtuO 


rgfO,rgfl 


Tlie context number, in 1-liot 
encoding (LSB bit corresponds to 
context #0: MSB to context #7) being 
eitlier read (masked load or pre-load) 
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or written (masked store). 
The contextNumber bus needs to have 
the correct value at least one cycle 
before the first enableRead or 
enable Write signals, and it needs to be 
de-asserted at least one cycle before 
tlie last enableRead or enable Write 
signals. 


registerToReadO..? 


8x5 


itiiO 


rgfO.rgfl 


Index of the register(s) to read through 
read ports 0..7 in context number 
contextNumber. Validated witli the 
enableReadO..? signals. 


registerToWrite0..3 


4x5 


rtuO 


rgfO,rgfl 


Index of the re0i*;ter^<;'i tn writp 
dirough write ports 0..3 in context 
number contextNumber. Validated 
with tlie enable WriteO.. 3 signals. 


clusterOreadDataO..? 


8x32 


rgfO,rgfl 


rtuO 


The contents of the register(s) read 
through read ports 0..7 in cluster 0. 


cluster IreadDataO. . 7 


8x32 


rgfO,rgfl 


rtuO 


Tlie contents of the register(s) read 
dirough read ports 0..7 in cluster 1. 


writeDataO,.3 


4x32 


rtuO 


rgfO,rgfl 


Tlie contents of the register(s) to write 
tlirough write port(s) 0..3 into context 
number contextNumber. 


Command Request 


statePMMqueue 




cmuO 


disOjdisl 


If asserted, it indicates tiiat a 
command will be accepted into the 
PMM queue. 


stateQSYqueue 




cmuO 


disO,disl 


If asserted, it indicates tliat a 
command will be accepted into the 
QSY queue. 


stateRTUqueue 




cmuO 


disO,disl 


If asserted, it indicates that a 
command will be accepted into the 
RTU queue. 


validCommandClusterO 




disO 


cniuO 


The command being presented by 
cluster #0 is vahd. 


validConimandCluster 1 




disl 


cmuO 


Tlie command being presented by 
cluster #1 is valid. 


commandContextClusterO 


2 


disO 


cmuO 


Tlie context number witliin cluster #0 
associated to the command being 
presented by this cluster. 


commandContextClusterl 


2 


disl 


cmiiO 


The context number witliin cluster #1 
associated to the comniimd being 
presented by this cluster. 


commandTypeClusterO 


2 


disO 


cmuO 


Tlie type of command being presented 
by cluster #0 (0:RTU, 1 :PMMU, 
2:QS). 


commandTypeCluster 1 


2 


disl 


cmuO 


Tlie type of command being presented 
by cluster #1 (0:RTU, 1:PMMU, 
2:QS). 


commandOpcodeClusterO 


3 


disO 


cmuO 


Tlie opcode of the command being 
presented by cluster #0. 


conmiandOpcodeCluster 1 


3 


disl 


cmuO 


Tlie opcode of the command being 
presented by cluster #1. 


commandDataClusterO 


46 


disO 


cmuO 


Tlie command data presented by 



Fig. 43 











cluster #0. 


conmiandDataCluster 1 


46 


disl 


cmuO 


Tlie command data presented by 
cluster #1. 


Context Unstall 


unstallContext 


1 


rtiiO 


cpOO 


The masked load/store or get context 
operation performed on context 
number unstaliedContextNum lias 
finished. In case of a get context 
operation, tlie niisc bus contains the 
number of tlie selected context in the 
3 LSB bits, and tlie success outcome 
in die MSB bit. 


preload 


1 


rtuO 


cpOO 


A pre-load is either going to start 
(bomContext de-asserted) or has 
finished (bomContexi: asserted) on 
context number 

unstaliedContextNum. The misc bus 
contains tlie queue nimiber associated 
to tlie packet. 

If the preload starts and finishes in the 
same cycle, unstallContext, preload 
and bomContext are asserted. 


bomContext 


1 


rtuO 


cpOO 


If asserted, the operation performed 
on context number 

mistallContextNum is a get context or 
tlie end of a pre-load; otlierwise it is a 
masked load/store or the beginning of 
a pre-load. 


unstaJlContextNum 


3 


rtiiO 


cpOO 


For pre-loads (start or end) it contains 
the context number of the context 
selected by the RTU. For get context 
and masked load/stores, it contains the 
context number of the context 
associated to the stream that 
dispatched tlie command to tlie PMU 
(die RTU receives this context 
number through the CMU command 
interface). 


niisc 


30 


rtuO 


cpOO 


In case of a pre-load (stcirt or end), it 
contains tlie 30-bit code entry point 
associated to tlie queue in which tlie 
packet resides. 

In case of a get context operation, tlie 
3 LSB bits contain the selected 
context number by the RTU, and the 
MSB bit contains the success bit 
(whether available context was 
found). 



unstallContext 


preload 


bomContext 


Action 


0 


0 


0 


No operation 


0 


0 


1 


Never 
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0 


1 


0 


Preload starts 


0 


1 


1 


Preload ends 


1 


0 


0 


Masked Load/Store 








ends 


1 


0 


1 


GetCtx ends 


1 


1 


0 


Never 


1 


1 


1 


Preload starts and ends 








in sanie cvcle 



V.I 
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Signals are registered by source block unless otherwise specified. 



Name 


Size 


SRC 
Block 


DST Block 


Description 


Network Interface In to the In-Buffer 


data Value 


128 


nipO 


ibuO 


16B of data 


validBytes 


4 


uipO 


ibuO 


Pointer to the MSB valid byte 
within dataValue 


validData 


1 


iiipO 


ibuO 


If asserted, at least one byte in 
dataValue is valid, and validBytes 
points to the MSB valid byte 


rxDevID 


1 


nipO 


ibuO 


Device ED of the transmitting 
device 


error 


1 


iiipO 


ibuO 


EiTor detected in the cxxrrent 
transaction 


endOfPacket 


1 


nipO 


ibuO 


Tlie current transfer is the last one 
of the packet 


full 


1 


ibuO 


iiipO 


The buffer in the IBU block is full 
and it will not accept any more 
transfers 


Network Interface Out from the Out-Buffer 

(TBD: should the interface he duplicated for each outbound device 
Id?) 


dataValue 


128 


obuO 


nopO 


16Bofdata 


validBytes 


4 


obuO 


nopO 


Pointer to the MSB (if pattern = 
0) or to the LSB (if pattern == 1) 
valid byte in dataValue 


pattern 


1 


obuO 


nopO 


If pattern == 1 && valid == 0, 
then no valid bytes. If pattern == 
0 && valid == 15, then all 16 
bytes are valid 


txDevID 


1 


obuO 


nopO 


Device ED of the receiving device 


en- 


1 


obuO 


uopO 


Error detected in the current 
transaction 


ready 


4 


nopO 


ObuO 


Receiving device is ready to 
accept more data 


Overflow Interface to Memory 


dataValue 


128 


ibuO 


ovlO 


16B of data 


overflowStoreRequest 


1 


pmmO 


ovlO 


Initiate an overflow store 
operation 


overflowPageOffset 


16 


pnunO 


ovlO 


Offset of the 256B atomic page in 
die external packet memory 


overflowLineOffset 


4 


pnimO 


ovlO 


Offset of the first line in the 
atomic page 


extract 


1 


ovlO 


ibuO 


Extract the next data from the 
buffer in the IBU 


doneStore 


1 


ovlO 


pnunO 


The overflow operation is 
complete 


validBytes 


4 


ibuO 


ovlO 


Pointer to the MSB valid byte 
witliin dataValue 


validData 


1 


ibuO 


ovlO 


If asserted, at least one byte in 
dataValue is valid, and validBytes 
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points to tlie MSB valid byte 


rxDevID 


1 


ibuO 


ovlO 


Device ID of tlie transmitting 
device 


error 


1 


ibuO 


ovlO 


Error detected in the current 
transaction 


endOfTransaction 


1 


ibuO 


ovlO 


The current transfer is the last one 
of the transaction 


packetSizeMismatch 


1 


ovlO 


pnimO 


Tlie SIU detects a packet size 
mismatch while overflowing a 
packet. 


Overflow Interface from Memory 


data Value 


128 


ovlO 


ObuO 


16B of data 


validBytes 


4 


ovlO 


ObuO 


Pointer to tiie MSB (if pattern == 
0) or to die LSB (if pattern == 1) 
valid byte in dataValue 


pattern 


1 


ovlO 


ObuO 


If pattern == 1 && valid == 0, 
tlien no valid bytes. If pattern == 
0 && valid =15, tlien all 16 
bytes are vahd 


overflowRetrieveRequest 


1 


pmmO 


ovlO 


Initiate an overflow retrieve 
opcrauon 


overflowPageOffset 


16 


pmmO 


ovlO 


Offset of the 256B atomic page in 
tlie external packet memory 


overflowLineOffset 


4 


pmmO 


ovlO 


Offset of the first line in the 
atomic page to be used 


sizePointer 


4 


pniniO 


ovlO 


Offset of tlie byte in the line that 
contains the LSB byte of the size 
of the packet 


doneRetrieve 


1 


ovlO 


pmmO 


Tlie overflow operation is 
complete 


ftillO 


1 


obuO 


ovlO 


The buffer in the OBU block 
associated to outbound device 
identifier 0 is full 


flilll 


1 


obuO 


ovlO 


Tlie buffer in the OBU block 
associated to outbound device 
identifier 1 is full 


error 


1 


ovlO 


obuO,pimnO 


Error detected on the bus as 
packet was being transferred to 
outbound device identifier 
txDevID 


txDevID 


1 


pmmO 


ovlO 


The outbound device identifier 


Local Packet Memory Interface (SPU) 


data Value 


128 


ImcO 


IpmO 


16B of data 


data Value 


128 


IpmO 


ImcO 


16B of data 


read 


1 


lincO 


IpmO 


Read request. If read is asserted, 
write should be de-asserted 


write 


1 


ImcO 


IpmO 


Write request. If write is asserted, 
read should be de-asserted. When 
write is asserted, the data to be 
written should be available in 
dataValue 


dataControlSelect 


1 


ImcO 


IpmO 


If asserted, it validates tlie read or 
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write access 


iineAddress 


14 


ImcO 


IpmO 


Line number within the LPM to 
read or write 


valid 


1 


IpmO 


ImcO 


Access to the memory port (for 
read or write) is granted 


Local Packet Memory/Memory Bus Interface (RTU) 


data Value 


128 


ImcO 


rtuO 


16B of data 


data Value 


128 


rtuO 


ImcO 


16Bofdata 


read 


1 


rtuO 


ImcO 


Read request. Asserted once 
(uumLiaes lias tlie total niunber 
of 16-byte lines to read) 


write 


1 


rtuO 


ImcO 


Write request. Asserted on a per- 
line basis. Wlien asserted, 
dataValue from RTU should have 
data to be written 


IineAddress 


14/32 


rtuO 


ImcO 


Line to initiate access from or to 


muuLines 


4 


rtuO 


ImcO 


Number of lines to read. If 
iiuniLines = X, then X+1 lines 
are requested 


valid 


1 


ImcO 


rtuO 


Access to the operation is granted 


backgndStream 


1 


rtuO 


ImcO 


Background operation implying 
only the 14 LSB bits of the line 
address are used, or streaming 
operation implying aU 32 bits are 
used 


byteEnables 


16 


rtuO 


ImcO 


Byte enables. Used only for 
writing. For reading, 
byteEnables are OxFFFF 
(i.e. all bytes within the all 
the requested lines are read) 


SPU Command Interface through the CMU 


read 


1 


ImcO 


cmuO 


Read request. If read is asserted, 
write should be de-asserted 


write 


1 


ImcO 


cmuO 


Write request. If write is asserted, 
read should be de-asserted 


dataValue 


32 


ImcO 


cniuO 


4B of data 


data Value 


32 


cmuO 


ImcO 


4B of data 


dataControlSelect 


1 


ImcO 


cmuO 


If de-asserted, it vahdates the read 
or write access 


IineAddress 


7 


ImcO 


cmuO 


Address of tlie configuration 
register 


valid 


1 


cmuO 


ImcO 


CMU notifies that dataValue is 
ready 


Performance Counters Interface through the CMU 


eventA 


6 


???? 


cmuO 


One of the two events (A) 
requested to be monitored 


eventB 


6 


???? 


cmuO 


One of the two events (B) 
requested to be monitored 


eventDataA 


16 


cmuO 


???? 


The data associated to event A, if 
any. Tliis value is meaningfiil 
when tlie corresponding bit in tlie 
event Vector is asserted: 
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eventDataB 


16 


cmuO 


1111 


The data associated to event B, if 
ciny. This value is meaningful 
when the corresponding bit in the 
eventVector is asserted. 


eventVector 


64 


cmuO 


nil 


The event vector (1 bit per event). 
LSB bit corresponds to event# 0, 
MSB bit corresponds to event# 
63. 


On -Chip Instrumentation (OCI) Interface through the CMU 


(TBD) 
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